
(19) United States 
US 20060244735A1 

(12) Patent Application Publication (10) Pub. No.: US 2006/0244735 A1 
Wilson (43) Pub. Date: Nov. 2, 2006 

(54) SYSTEM AND METHOD FOR FINE CURSOR 
POSITONING USING ALOW RESOLUTION 
MAGING TOUCH SCREEN 

(75) Inventor: Andrew D. Wilson, Seattle, WA (US) 

Correspondence Address: 
AMIN. TUROCY & CALVIN, LLP 
24TH FLOOR, NATIONAL CITY CENTER 
1900 EAST NNTH STREET 
CLEVELAND, OH 44114 (US) 

(73) 

(21) 

(22) 

Assignee: Microsoft Corporation, Redmond, WA 

Appl. No.: 11/119,504 

Filed: Apr. 29, 2005 

TOUCH 
DETECTION 
MODULE 

40 
LOCATION 
MODULE 

60 

ORIENTATION 
MODULE 

Publication Classification 

(51) Int. Cl. 
G09G 5/00 (2006.01) 

(52) U.S. Cl. .............................................................. 345/173 

(57) ABSTRACT 

A system to position an element on a visual display is 
provided. The disclosed system comprises a touch detection 
module that detects a touch upon a touch-sensitive surface of 
a visual display. Also included is a position module that 
receives input from the touch detection module to derive a 
position of a touch. Further, an offset module derives an 
offset for an element of a user interface. Methods of using 
this system are also provided. 
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SYSTEMAND METHOD FOR FINE CURSOR 
POSITONING USING ALOW RESOLUTION 

MAGING TOUCH SCREEN 

TECHNICAL FIELD 

0001. The present invention generally relates to human 
computer interfaces and more specifically to systems and 
methods for controlling graphical user interface elements. 

BACKGROUND 

0002 Human beings interact with computers through 
Some type of interface. Among the most popular types of 
interfaces is a graphical user interface (GUI) that displays 
various interface elements on a visual display to be viewed 
by a user. Ideally, these interface elements are collected in 
Some type of representative environment and each indi 
vidual element is a graphical depiction of a real-world object 
that the user will quickly recognize and find intuitive. For 
example, a common paradigm for a representative user 
environment that may be presented on a visual display is the 
concept of a desktop with elements such as representations 
of dog-eared pieces of paper to represent documents. 
0003) To interact with the computer, the user typically 
selects an element with which to work. In order to do so, the 
user positions a pointer or cursor in the vicinity of the 
desired element. Positioning a pointer or cursor may be done 
using a positioning device Such as a mouse, a trackball, a 
track pad, a pen and tablet, or a similar device in conjunction 
with a visual display such as a cathode ray tube (CRT) 
display or a liquid crystal diode (LCD) display. Alterna 
tively, pressure-sensitive display screens, commonly called 
touch screens, may be employed as part of the overall user 
interface. Usually, when a touch screen is used, the user 
touches the screen at the approximate location of a graphical 
element to interact with that element as an alternative to 
using a mouse or other positioning device. 
0004 Several types of touch screens are common today. 
Each type has its own qualities and usually is pixellated. 
With a first type, called a capacitive system, the screen 
comprises several layers. A first layer capable of storing an 
electrical charge is placed on a second layer comprising a 
glass panel. When the user touches the monitor, a portion of 
the stored charge of the first layer is conducted from the first 
layer to the user's body. Therefore, the level of charge stored 
on the first layer decreases. Associated circuits measure this 
charge decrease and evaluate the relative differences in 
charge at each corner of the layer. From this information, the 
location of the touch event can be derived. 

0005. A second type of touch screen operates on a 
different principle. A surface acoustic wave system includes 
a pair of transducers arranged along a glass plate. A first 
transducer is placed along the X-axis of the plate and a 
second transducer is placed along the y-axis of the plate. 
One of the transducers operates as a sender and the other as 
a receiver. Additionally, reflectors are positioned on the glass 
plate to reflect a signal sent from one transducer to the other. 
The receiving transducer is able to determine whether a 
signal sent by the other transducer has been disturbed by a 
touch event. If so, the location of that touch event on the 
screen can be discerned. 

0006 A third type of touch screen is described as a 
resistive system. The resistive system incorporates multiple 
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layers and includes a glass panel that is covered with 
conductive and a resistive metallic layers. Spacers separate 
the conductive layer and the resistive layer. Typically, a 
scratch-resistant layer is placed on top of the Surface that 
will be touched by the user. In operation, electrical currents 
run through both the conductive layer and the resistive layer. 
When a user touches the screen, the resulting pressure from 
the touch forces the conductive layer and the resistive layer 
into contact. A change in the electrical field is detected and 
coordinates of the point of contact, typically with reference 
to a two-dimensional X-y coordinate system, Such as a 
Cartesian coordinate system, are determined. Although all 
three of these touch screen types may be employed in 
conjunction with the systems and methods disclosed herein, 
either with or without modifications that will be apparent to 
ordinary skilled artisans, touch screens based upon resistive 
systems are particularly well-suited for use. 

0007 When using touch screens, the resolution available 
to detect touch events is commonly far lower than the 
resolution available to display graphics associated with the 
GUI. One approach that may be employed is to determine a 
pixel region on the screen that has been touched by the user 
and to calculate a relative center pixel that can be used as a 
single- or Sub-pixel position estimate. Even though this 
approach is possible, there are still associated problems 
using the calculated position as the point with which a cursor 
or other pointer is associated. For example, a common 
pointer in GUI environments is depicted on Screen as an 
arrow. Commonly, the pixel at the very tip of the arrow 
shaped pointer is where the focus lies for tasks involving use 
of the pointer. This configuration allows for fine levels of 
control for interacting with elements of the GUI. However, 
when the user touches the touch screen with his finger, the 
user's finger may be large enough to partially or completely 
obscure the arrow-shaped pointer from the user's view. This 
problem is especially acute when using a touch screen to 
interact with GUI elements that are smaller than the size of 
the user's finger. Therefore, there is a need for computer 
users to be able to finely control the positioning of a cursor 
or pointer when using a touch screen providing relatively 
coarse levels of touch position detection. 

SUMMARY 

0008. The following presents a simplified summary in 
order to provide a basic understanding. This Summary is not 
an extensive overview. It is not intended to identify key/ 
critical elements of the invention or to delineate the scope of 
the invention. Its sole purpose is to present some concepts of 
the invention in a simplified form as a prelude to the more 
detailed description that is presented later. Additionally, 
section headings used herein are provided merely for con 
venience and should not be taken as limiting in any way. 

0009. One aspect of the invention disclosed herein 
includes systems and methods to allow a user to exert 
relatively fine levels of control over a cursor or pointer 
displayed on a touch screen. Consistent with this aspect, the 
system determines a position of an area on the touch screen 
that was contacted by the user's finger and calculates an 
offset to be applied to the typical pointer position. The 
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system then applies the offset to the pointer position so that 
the pointer is no longer located under the user's finger but 
instead is set to a location in front of, and unobscured by, the 
user's finger. 

0010 Another aspect of the disclosed invention provides 
an ability to switch between coarse and fine levels of cursor 
or pointer control relatively automatically when a user is 
interacting with a computing system that includes a touch 
screen. This aspect detects when the user has placed his hand 
on the screen to create an anchoring position from which 
movements of the user's finger or fingers are used to input 
commands through the GUI. In accordance with this aspect, 
the system operates to provide a course level of control over 
the pointer, Such as where the pointer is simply positioned at 
the place where the user touches the screen. When the user 
has anchored his hand, the system Switches modes to pro 
vide relatively fine levels of pointer control, such as by 
calculating an offset for the pointer position. The detection 
of anchoring can be accomplished in a variety of ways, 
including the detection of discontinuities in areas detected as 
touched by the user, detection of movement of a first touched 
area relative to a second touched area, and with reference to 
mapping functions both with and without reference to a 
priori knowledge of human anatomy. These two modes of 
operation can be reversed as well. 
0011. In yet another aspect of the invention, positioning 
of the pointer takes into account the locations of other GUI 
elements, for example, the location of an on-screen button. 
By accounting for locations of other GUI elements, the 
system can provide more advanced positioning functions. 
For example, the system can position the pointer over an 
on-screen button that is associated with a default choice. 

0012. In still another aspect of the disclosed invention, 
GUI elements such as menus are offset from initial rendering 
positions such that those GUI elements will not be obscured 
by the users hand. By offsetting such elements, the system 
can ensure that the user has an unobstructed view of avail 
able commands or options. In this manner, the system makes 
the user's task of operating the system easier. 

0013 In yet a further aspect of the invention, an offset for 
an element of a GUI can be varied as a function of positions 
of GUI elements presented on a display. For example, when 
a number of small elements are positioned close together, the 
invention can increase the offset of a GUI element such as 
a pointer from the user's hand. When GUI elements are 
spaced further apart, the amount of offset can be reduced. 
This scheme can help prevent the users hand from obscur 
ing displayed GUI elements. 

0014 Still another aspect of the invention involves 
detecting features of areas touched and using those features 
to identify a specific user. When a specific user is identified, 
a set of preferences can be applied to customize operation. 
For example, a user preference can be applied to vary an 
amount of offset applied to an element Such as a pointer. 
Additionally, a preference that indicates desired positions of 
GUI elements to be offset can be applied. Application of 
these preferences can be performed automatically upon 
identification of the user. 

0.015 To the accomplishment of the foregoing and related 
ends, the invention then, comprises the features hereinafter 
fully described and particularly pointed out in the claims. 
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The following description and the annexed drawings set 
forth in detail certain illustrative aspects of the invention. 
These aspects are indicative, however, of but a few of the 
various ways in which the principles of the invention may be 
employed and the subject invention is intended to include all 
Such aspects and their equivalents. Other objects, advantages 
and novel features of the invention will become apparent 
from the following detailed description of the invention 
when considered in conjunction with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a high-level block diagram of a cursor or 
pointer positioning system in accordance with one aspect of 
the invention. 

0017 FIG. 2 is a block diagram of a cursor or pointer 
positioning system in accordance with another aspect of the 
invention. 

0018 FIG. 3 is a block diagram of a cursor or pointer 
positioning system in accordance with still another aspect of 
the invention. 

0019 FIG. 4 is a block diagram of a cursor or pointer 
positioning system in accordance with yet another aspect of 
the invention. 

0020 FIG. 5 is a block diagram of a cursor or pointer 
positioning system in accordance with a further aspect of the 
invention. 

0021 FIG. 6 is a diagram of a portion of a touch 
sensitive display in use with a GUI. 
0022 FIG. 7 is a diagram of a portion of the touch 
sensitive display in use with a cursor offset system. 
0023 FIG. 8 is a diagram of a touch-sensitive display 
with a portion of a GUI shown. 
0024 FIG. 9 is a diagram of a touch-sensitive display 
with elements of a GUI shown. 

0025 FIG. 10 is a diagram of a touch-sensitive display 
that uses biometric data. 

0026 FIG. 11 is a flow diagram depicting steps in a 
method of operating a cursor or pointer positioning system 
in accordance with an additional aspect of the invention. 
0027 FIG. 12 is a flow diagram depicting steps in a 
method of operating a cursor or pointer positioning system 
in accordance with still another aspect of the invention. 
0028 FIG. 13 is a flow diagram depicting steps in a 
method of operating a cursor or pointer positioning system 
in accordance with yet another aspect of the invention. 
0029 FIG. 14 illustrates an exemplary networking envi 
ronment, wherein the novel aspects of the Subject invention 
can be employed. 
0030 FIG. 15 illustrates an exemplary operating envi 
ronment, wherein the novel aspects of the Subject invention 
can be employed. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0031. The subject invention relates to systems and meth 
ods for positioning a cursor or pointer in a computing 
environment that includes a graphical user interface (GUI). 
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The disclosed systems and methods aim to adjust cursor or 
pointer positioning behavior for users of computing systems 
including a pressure-sensitive visual display, commonly 
referred to as a touch screen. 

0032. As utilized in this application, terms “component, 
'module.’"system, and the like are intended to refer to a 
computer-related entity, either hardware, software (for 
example, in execution), and/or firmware. For example, a 
component can be a process running on a processor, a 
processor, an object, an executable, a program, and/or a 
computer. By way of illustration, both an application run 
ning on a server and the server can be a component. One or 
more components can reside within a process and a com 
ponent can be localized on one computer and/or distributed 
between two or more computers. Also, the terms “cursor 
and “pointer are used interchangeably and specifically 
include line cursors, block cursors, arrow-shaped pointers, 
dot-shaped pointers, and any other indicator of a position on 
a visual display. 
0033. The subject invention is described with reference to 
the drawings, wherein like reference numerals are used to 
refer to like elements throughout. In the following descrip 
tion, for purposes of explanation, numerous specific details 
are set forth in order to provide a thorough understanding of 
the subject invention. It may be evident, however, that the 
Subject invention may be practiced without these specific 
details. In other instances, well-known structures and 
devices are shown in block diagram form in order to 
facilitate describing the subject invention. 
0034 FIG. 1 depicts a cursor positioning system 10. The 
cursor positioning system 10 includes a pressure-sensitive 
visual display 20. The pressure-sensitive visual display 20 is 
commonly referred to as a touch screen and can be config 
ured to be responsive to data input events in the form of a 
touch of a user upon a Surface of the display. Various types 
of touch screens may be employed, including those that 
operate on capacitive, acoustic-wave, or resistive principles. 
Additionally, use of the term touch screen includes screens 
that are vision-based or capacitance-based, among others, 
especially those in which proximity to a Surface is detected 
instead of, or in addition to, pressure upon a screen Surface. 
Typically, and as a convention that will be followed herein, 
the Surface of the touch screen is described as generally 
planar and includes a generally horizontal axis referred to as 
the x-axis 22 as well as a generally vertical axis referred to 
as the y-axis 24. 
0035 Various examples presented implicitly assume that 
a touch screen has the capability to provide an observation 
at each point of contact with the screen (an "imaging touch 
screen'). Such a screen is not required for other examples 
and may be readily used with touch screens that simply 
provide a coordinate of a center of a touched area. In cases 
where an imaging touch screen is assumed. Such assumption 
should not be taken as a statement that the example cannot 
be implemented without using an imaging touch screen, 
albeit possibly with some modification to the screen. Rather, 
these assumptions should be interpreted as preferring an 
imaging touch screen in a particular example. 

0036) As another convention used herein, touch screens 
will be described as having two resolutions: a visual or 
display resolution and a touch resolution. Generally, either 
type of resolution can be described as a function of the 
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number of pixels in the screen. The more pixels that are 
available, the higher the resolution. Pixels are usually 
arranged as a two-dimensional grid generally along the X 
and y-axes of the screen, such as X-axis 22 and y-axis 24. 
Each pixel can thus be identified by a unique (x, y) coor 
dinate pair and typically each pixel is individually addres 
sable. 

0037 Visual or display pixels can be arranged as part of 
a visual layer that includes the described two-dimensional 
grid. Similarly, touch pixels can be arranged in a two 
dimensional grid as part of a second layer. The number of 
pixels employed in the touch layer is usually less than the 
number used for the visual layer, yielding a lower resolution 
for the touch layer than for the visual layer. In cases where 
the resolution of the touch layer is lower than the resolution 
of the visual layer, a mapping function can be defined to 
correlate the (x, y) coordinates of a touch pixel to one or 
more pairs of (x, y) coordinates corresponding to visual 
pixels. 

0038. The pressure-sensitive visual display 20 is com 
municatively associated with a touch detection module 30. 
The touch detection module 30 is typically configured to 
detect a touch event initiated by a user and to activate the 
operation of other components that are discussed in detail 
later to derive further information related to the detected 
touch event. For example, as further depicted in FIG. 1, the 
touch detection module 30 is associated with a location 
module 40. The location module 40 is configured to ascer 
tain a location of a touch event upon the pressure-sensitive 
visual display 20. Customarily, a location is represented as 
an ordered (x, y) pair and this representation is Suited for use 
with the cursor positioning system 10. Positive changes in 
values along the X- or y-axes indicate changes in position to 
the right or up, respectively. Negative changes in values 
along the X- or y-axes indicate changes in position to the left 
or down, respectively. Additionally or alternatively, and as is 
Suited for use with some aspects of the cursor positioning 
system 10, the location module 40 can be configured to 
ascertain a set of (x, y) coordinate pairs relating to a set of 
pixels that were touched by the user. 

0039 The location module 40 is associated with an 
anchor detection module 50. The anchor detection module 
50 can be configured to detect an anchoring event. The 
concept of 'anchoring,” as used herein, refers to the rela 
tively fixed placement of a hand of the user while using the 
pressure-sensitive visual display 20. The concept of anchor 
ing is derived from an observation that when a user interacts 
with a touch screen for relatively coarse control operations 
Such as depressing on-screen buttons, the user typically 
contacts the touch screen using a tip of a finger, usually the 
index finger. When exerting finer levels of control, for 
example, selecting Small GUI elements, the user contacts the 
screen with more of his hand, usually including one or more 
other fingers or the base of the palm of his hand. When more 
than simply a single fingertip is in contact with the Surface 
of the touch screen, the user is said to have "anchored his 
hand or that an "anchoring event has occurred. 

0040. An orientation module 60 is also associated with 
the location module 40. The orientation module 60 is 
configured to derive an orientation of a user's finger on the 
pressure-sensitive visual display 20. For example, the user's 
finger may be substantially vertical or more typically may be 
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deflected some number of degrees from vertical. As 
explained more fully below, an orientation derivation may 
occur whether or not the users hand is anchored by using 
one or more techniques. 

0041. A cursor offset module 70 is associated with the 
location module 40, as well as the anchor detection module 
50 and the orientation module 60. The cursor offset module 
70 is configured to use information relating to a users touch, 
specifically including location, orientation, or anchoring 
information to determine whether to offset a cursor depicted 
on the visual display and if an offset should be applied, by 
how much. For the purposes of this document, the term 
“offset' refers to an amount by which a position of a cursor 
or pointer is adjusted from an initial reference position at 
which the pointer would reside without the application of an 
offset. The term “offset specifically includes the value of 
Zero, or no offset. 

0.042 An offset may be described in terms of a signed (x, 
y) value pair that represents amounts by which an activation 
point of the cursor or pointer is to be adjusted. The “acti 
Vation point' is that portion of a cursor or pointer that must 
be positioned within the bounds of a GUI element in order 
for the user to be able to select that element, for example, by 
clicking a mouse or tapping on a touch screen. Typically, a 
body of a pointer is rendered on a display relative to the 
activation point. For example, if the activation point of a 
pointer initially resides at (x, y) coordinates (150, 200) and 
an offset of (-5, 10) is applied, the activation point of the 
pointer (and consequently, the body of the pointer object) 
will be shifted. The activation point will then reside at (x,y) 
coordinates (145, 210). The cursor offset module 70 is also 
associated with a rendering engine 80. The rendering engine 
80 is configured to receive offset information from the cursor 
offset module 70 and display the pointer on the display at the 
appropriate coordinates. As previously mentioned, the 
appropriate position may or may not include an offset. 

0043. The cursor offset module 70 can also compute gain 
to be applied to motion of a cursor or pointer. Gain refers to 
Scaling of motion of an input to motion of an output or 
controlled component. For example, if a user moves his 
finger across a Surface of a touch screen at a first rate of 
motion, the cursor offset module 70 can apply a gain 
calculation to the finger motion to cause a cursor or pointer 
to move across a screen at a second rate of motion. For 
example, a user may move his finger relatively slowly but 
the cursor or pointer will move very quickly, or Vice-versa. 
An analogous concept is moving a finger a short distance 
that results in a large distance of movement of a cursor or 
pointer on-screen, or Vice-versa. Application of gain calcu 
lations can provide greater levels of control over cursor or 
pointer movements. 

0044) In operation, the pressure-sensitive visual display 
20 serves to present the GUI to a user and accept input from 
the user in the form of touches on the surface of the screen. 
The touch detection module 30 detects when a user has 
touched the surface of the pressure-sensitive visual display 
20 and activates the location module 40. The location 
module 40 derives the location of the users touch in the x-y 
coordinate plane using at least one of several available 
methods. As will be apparent to those of ordinary skill in this 
art, the exact method or methods employed to determine the 
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location of the users touch will typically depend on the 
specific type of touch screen employed as the pressure 
sensitive visual display 20. 
0045. The location module 40 is associated with the 
anchor detection module 50, which determines whether an 
anchoring event has occurred. A variety of methods may be 
employed to determine whether a user has anchored his 
hand, including the detection of discontinuous shapes on the 
pressure-sensitive visual display 20, derivation based upon 
heuristic or other suitable algorithms, detection of move 
ment of a portion of a touched area combined with non 
movement of another area, and using knowledge related to 
the anatomy of a human hand as part of a coordinate system. 
These methods are discussed in further detail in conjunction 
with other figures. 
0046) The orientation module 60 determines first what 
part of an area that has been detected as touched by the user 
is to be treated as a portion primarily associated with a 
pointer and second, that determined portion's relative ori 
entation in a two-dimensional X-y coordinate plane associ 
ated with the pressure-sensitive visual display 20. Several 
methods are available to orient the pointer portion in the x-y 
coordinate plane and Such methods are discussed in con 
junction with other figures. 
0047 The cursor offset module 70 uses location infor 
mation from the location module 40, anchoring information 
from the anchor detection module 50, and orientation infor 
mation from the orientation module 60 to derive a cursor 
offset. For example, one possible application is that if the 
anchor detection module 50 indicates to the cursor offset 
module 70 that no anchoring has occurred, the cursor offset 
module 70 may determine that no offset should be applied 
and send an offset value pair of (0, 0) to the rendering engine 
80 which will then position and render the cursor at the place 
where the user touched the screen. This mode of operation 
may be referred to as absolute cursor positioning in that 
wherever the user touches the screen, that is, where the 
cursor will be positioned and rendered. 
0048. A second mode of operation may be referred to as 
relative cursor positioning and may be triggered by the 
existence of an anchoring event. In this mode, the cursor 
offset module 70 receives from the anchor detection module 
50 an indication that the user has anchored his hand. The 
cursor offset module 70 then uses location information from 
the location module 40 and the orientation module 60 to 
determine an appropriate offset value pair. For instance, if 
the orientation module indicates that the user's finger is the 
pointer portion of the detected touched area of the screen and 
is oriented in a position that is deflected approximately 
forty-five degrees (45) counter-clockwise from vertical, the 
appropriate offset may be determined to be up and to the left 
(for example, a negative amount along the X-axis 22 and a 
positive amount along the y-axis 24) from the user's finger. 
With this offset, the pointer will appear on-screen to be in 
front of and to the left of the user's finger. 
0049 Relative cursor positioning has a number of uses. 
To the extent that occlusion of the pointer by a portion of a 
hand of a user is an issue, an offset from a touched position 
can ensure that a pointing component, or another component 
to which an offset can be applied, remains visible to the user. 
Also, use of an offset can mitigate issues that arise from the 
fact that there is no unambiguous “tip” of a finger as there 
is with an on-screen pointer. 
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0050. The exact amount of an offset to be applied can be 
determined using a variety of methods. For instance, the 
amount may be pre-determined at implementation as a fixed 
offset amount. Alternatively the offset amount can be 
dynamically derived from location and orientation informa 
tion based upon the amount of area detected as touched by 
the user's hand. Additionally the offset amount can be 
selected by the user through a GUI control interface such as 
a control panel. According to the needs and desires of a 
specific implementer, a combination of these approaches 
may be employed. 

0051 FIG. 2 depicts a portion of the cursor positioning 
system 10 in use by a user. As described with reference to 
FIG. 1, the pressure-sensitive visual display 20 is associated 
with the touch detection module 30, which in turn is 
associated with the location module 40. The orientation 
module 60 is also associated with the location module 40, as 
is the cursor offset module 70. The rendering engine 80 is 
associated with the cursor offset module 70 and also the 
pressure-sensitive visual display 20. 

0.052 A finger of a user 90 is depicted touching the 
surface of the pressure-sensitive visual display 20. A center 
marker 95 depicts the approximate center of the area of the 
first segment of the user's finger90 that is in contact with the 
surface of the pressure-sensitive visual display 20. The 
finger 90 is aligned with a diagonal reference axis 100 that 
intersects a vertical reference axis 110. As depicted, an angle 
a that measures approximately forty-five degrees (45) from 
the vertical axis 110 describes the general orientation of the 
finger90. A pointer 120 created by the rendering engine 80 
is depicted as having an activation point at a tip of its head 
125 and offset along the x-axis of the pressure-sensitive 
visual display 20 by a distance b measured from the center 
marker 95 to the activation point of the pointer 120. The 
pointer is also displaced along the y-axis of the pressure 
sensitive visual display 20 by a distance c measured from the 
center marker 95 to the activation point of the pointer 120. 
Following the convention set forth earlier, because the 
direction of displacement along the X-axis is to the left 
(when viewed from the perspective of the user, as depicted 
in FIG. 2), the value assigned to distance b will be negative. 
Similarly, because the direction of displacement along the 
y-axis is up, the value assigned to distance c will be positive. 

0053 FIG. 3 depicts further aspects and details of the 
cursor positioning system 10. The pressure-sensitive visual 
display 20 is depicted as having a touch layer 26 upon which 
the finger 90 of the user comes into contact and a visual layer 
28. Touch pixels 26a associated with the touch layer 26 are 
mapped to visual pixels 28a. Although touch pixels 26a and 
visual pixels 28a are depicted in a one to one (1:1) mapping 
arrangement, it should be appreciated that other mappings of 
more visual pixels to touch pixels are not only possible but 
likely to be employed in a typical touch screen. Those of 
ordinary skill in this art will also appreciate that described 
aspects of the pressure-sensitive visual display 20 may differ 
according to specifics of a particular type or model of touch 
screen employed but that the systems and methods discussed 
may need only minor modifications, if any, to tailor an 
implementation of these disclosed systems and methods in a 
particular instance. 

0054 The finger 90 of the user is again depicted as 
aligned along the diagonal reference axis 100 that intersects 
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the vertical reference axis 110. A deflection angle d is the 
amount by which the finger90 is deflected from vertical. The 
center marker 95 depicts the actual center of the area of the 
first segment of the finger 90 that is in contact with the 
pressure-sensitive visual display 20. An area 130 is gener 
ally elliptical and depicts a set of touch pixels detected as 
touched by the finger 90. A center marker 135 depicts the 
center of the area 130. In this example, the actual location of 
the center marker 135 is derived by the location module 40 
using information about the area 130. For instance, the 
location module 40 can attempt to fit the area 130 into one 
of a set of preselected geometric shape representations, such 
as a circle, an oval, an ellipse, a square, a rectangle, or other 
Suitable bounded or unbounded curves or polygons. Once a 
fit has been made, traditional algorithms can be used to 
calculate the center of the shape. 

0055) Ideally, the location of the calculated center 135 
matches the true center 95. However, it will be appreciated 
that some deviation is likely, including deviation caused by 
mapping from a low resolution touch layer to a high reso 
lution visual layer. Such deviation may even be desired in 
implementations that choose to use a “best fit’ or “rough 
estimate' approximation algorithm for reasons such as algo 
rithm speed or the conservation of scarce computing 
resources. It should also be appreciated that this particular 
computing task, as well as others described herein, may be 
accomplished using not only general-purpose computing 
processors, but also by using a variety of parallel architec 
tures, including specifically offloading tasks to a dedicated 
graphics processing unit (GPU). 

0056. The orientation module 60 (not shown) can derive 
the general orientation of the finger 90 of the user by a 
variety of methods. One example uses information regarding 
the geometric shape into which the location module 40 fit the 
area 130. For instance, when the area 130 is fit into an 
ellipse, a heuristic algorithm may take into account that an 
ellipse has both a major axis and a minor axis and that the 
best fit for an elliptical shape on the first segment of a finger 
such as the finger 90 is with the major axis of the ellipse 
aligned with a longitudinal axis running along the length of 
the finger, such as depicted with the diagonal axis 100. The 
major axis 140 of the ellipse into which area 130 was fit can 
then be used as a proxy for the diagonal axis 100. Ideally, the 
major axis 140 is parallel to the diagonal axis 100, as 
depicted by angle e with reference to the vertical reference 
axis 110 which is equal to angled. As discussed above, when 
performing this computing task, the two axes may not in fact 
be truly parallel for reasons of efficiency or other design or 
implementation choices made. 

0057 The cursor offset module uses the location of the 
center 135, the position of the major axis 140, and the 
distances band c to calculate an offset position 150 along the 
major axis 140. The distances b and c are typically in the 
form of a signed (x,y) value pair. The offset position 150 is 
then mapped from the touch layer 26 to a corresponding 
position 160 on the visual layer 28. The rendering engine 80 
positions the activation point of the pointer 120 at the 
corresponding position 160 and renders the body of the 
cursor appropriately, here depicted as along the diagonal 
axis 100. Alternatively, mapping between the touch layer 26 
and the visual layer 28 may take place first by correlating the 
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position of the center 135 of the area 130 to a point on the 
visual layer 28 and then applying the offset to reach the 
position 160. 
0.058 FIG. 4 depicts a hand 200 of a user in an anchored 
position on the touch layer with the finger 90 being used as 
a pointer portion from which a pointer offset may be derived. 
An area 210 on the touch layer 26 is the area of contact 
between the heel of the hand 200 and the touch layer 26. The 
anchoring of the users hand on the touch screen can be used 
as an indication to Switch between or among available 
modes of pointer offset behavior. If desired, the cursor 
positioning system 10 can be run solely in a cursor offset 
mode using the systems and methods disclosed herein. 
However, anchoring detection provides a convenient indi 
cator that can be used to switch between relative cursor 
positioning and absolute positioning to take advantage of the 
fact that some tasks, such as simply operating an on-screen 
button, do not require the fine level of pointer control that 
relative positioning provides. 
0059) Detection of anchoring can be used to switch 
between other modes of behavior or control functions as 
well. For example, detection of anchoring could be used to 
Zoom into a region of a GUI to provide a better view of the 
region. In a painting application, for instance, detection of 
anchoring, or an amount of anchoring, can be used to control 
thickness of an on-screen paintbrush. Other applications of 
mode Switching or function control or both are possible. A 
more detailed discussion of the concept of an amount of 
anchoring, as opposed to simply detecting whether an 
anchoring event has occurred, is provided below. 
0060 Detection of anchoring can also be used as part of 
calculating an orientation. For example, a position of an 
anchored region can be calculated and used with a position 
of a finger touch to calculate a line between the two 
positions. That calculated line can be used to determine an 
orientation of a finger, cursor, pointer, or other component. 
0061 The anchor detection module 50 (FIG. 1) can 
determine whether an anchoring event has occurred using a 
variety of methods. Some of those methods may include the 
use of a priori information about the anatomy or physiology 
of the human hand. For example, the shape of the human 
hand is well-known. By comparing the shape of the area 210 
with a reference model of the shapes of areas of contact 
between regions on the palm-side of the hand when placed 
on a planar Surface in a variety of positions. A high degree 
of correlation between a shape of a detected area of touch 
Such as area 210 and a shape represented in the reference 
model can trigger a determination that anchoring has 
occurred. 

0062) A second technique includes the detection of move 
ment on the touch screen. For example, if the area 130 is 
determined to be moving, especially in a generally arc 
shaped travel path, such as travel path 220, relative to the 
area 210 which remains in a substantially fixed position, the 
anchor detection module 50 can determine that the area 210 
is formed by the base of the user's hand and that the area 130 
is formed by the touch of the tip of the user's pointer finger 
(albeit the index finger or another finger used as the pointer 
finger) and generate an anchoring event. This technique may 
be used as an alternative or Supplement to the previously 
described model-based shape matching approach. 
0063 A third approach, which may be used as an alter 
native or supplement to either or both of the previously 
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described techniques, is to reason from the fact that discon 
tinuous areas of contact have been detected. For example, as 
shown in FIG. 4, the area 130 formed by the touch of the 
user's finger is discrete from the area 210 formed by the 
touch of the base of the users hand. If these two areas are 
within the proximity expected for the touch of an anchored 
human hand, the anchor detection module 50 can generate 
an anchoring event. A number of Suitable algorithms are 
available for determining whether detected touched regions 
are continuous, including algorithms from the image pro 
cessing areas that readily can be adapted to operate on touch 
pixels instead of image pixels. A corollary approach is to 
detect discontinuities in time between touches. For example, 
if two touches are detected within a preselected amount of 
time, such detection can be used to trigger an anchoring 
event. Other manners of incorporating time into detection of 
anchoring are possible and will be evident to those of 
ordinary skill in the art. 

0064. A fourth approach, which also may be used as an 
alternative or supplement to the previously described tech 
niques, is to set up a function representing a degree to which 
the user's hand can be said to be anchored. Depending on the 
level of Sophistication desired by an implementer, Such a 
function could be continuous, discontinuous, or discrete. 
One of the simplest possible examples is to create a linear 
function that simply represents the number of pixels simul 
taneously touched by the user. A threshold value (e.g., a 
minimum number of pixels) along the function can then be 
chosen with an anchoring event (e.g., a variable flag) being 
set when the threshold is exceeded and unset when the 
function value falls below the threshold. Of course, more 
complex functions that take into account possible disconti 
nuities in the shapes of areas touched by the users hand or 
other variables can be used. 

0065. The subject invention (e.g., in connection with 
selection) can employ various artificial intelligence based 
schemes for carrying out various aspects thereof. For 
example, a process for determining whether a user has 
anchored his hand can be facilitated via an automatic 
classifier system and process. Such classifier system and 
process can be used in conjunction with any of the 
approaches described above and may be especially useful 
where pattern-matching functionality is desired. Such as 
when coordinate maps are employed or when information 
relating to shapes of anatomical structures is used. 

0066. A classifier is a function that maps an input 
attribute Vector, X=(X1, X2, Xs, X. . . . X), to a confidence 
that the input belongs to a class, that is, f(X)=confidence 
(class). Such classification can employ a probabilistic and/or 
statistical-based analysis (e.g., factoring into the analysis 
utilities and costs) to prognose or infer an action that a user 
desires to be automatically performed. In the case of pattern 
or shape matching, for example, attributes can be appropri 
ate shape descriptors such as mathematical functions and/or 
values, or other data-specific attributes derived from the area 
of a touch-sensitive screen that was detected as touched, and 
the classes are categories or areas of interest Such as models 
of anatomical structures. 

0067. A support vector machine (SVM) is an example of 
a classifier that can be employed. The SVM operates by 
finding a hypersurface in the space of possible inputs, which 
hypersurface attempts to split the triggering criteria from the 
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non-triggering events. Intuitively, this makes the classifica 
tion correct for testing data that is near, but not identical to, 
training data. Other directed and undirected model classifi 
cation approaches include, e.g., naive Bayes, Bayesian net 
works, decision trees, and probabilistic classification models 
providing different patterns of independence can be 
employed. Classification as used herein also is inclusive of 
statistical regression that is utilized to develop models of 
priority. 
0068. As will be readily appreciated from the subject 
specification, the Subject invention can employ classifiers 
that are explicitly trained (e.g., using generic training data) 
as well as implicitly trained (e.g., by observing user behav 
ior, receiving extrinsic information). For example, SVMs are 
configured using a learning or training phase within a 
classifier constructor and feature selection module. Thus, the 
classifier(s) can be used to automatically perform a number 
of functions, including but not limited to determining when 
a event. Such as an anchoring event, has occurred according 
to a predetermined criterion or criteria. 
0069. An artificial intelligence-based component can be 
employed specifically to perform anchoring detection. Such 
systems are well Suited for pattern-matching tasks, such as 
those that can be performed to determine whether a user has 
anchored his hand based upon a shape or shapes of a 
detected touch upon a surface of a touch-sensitive display. 
Additionally or alternatively an artificial intelligence-based 
component can be used to determine orientation and deter 
mine whether a user has used his right or left hand, among 
other tasks or functions. 

0070 The disclosed technique of offsetting a pointer can 
be adapted for other GUI elements as well. For example, 
FIG. 5 depicts use with a command menu. The user's hand 
200 is depicted in contact with the touch layer 26 at area 130 
(index finger) and area 210 (heel of hand). Additionally, a 
second finger96 is depicted as having tapped the touch layer 
26 at area 250. An anchor detection module (not pictured), 
such as the anchor detection module 50, uses information 
about the touched areas to derive a “no-render Zone within 
partially-depicted boundary 260. The no-render Zone is 
calculated to estimate the approximate total screen area 
covered by the hand 200 of the user. Elements of the GUI 
such as menus or pointers will not be rendered within the 
no-render Zone so that user-selectable controls will not be 
obscured from the user's view by the users hand 200. 
0071. When the user taps the touch surface 26 with the 
finger 96 to activate a menu, an offset module, such as the 
cursor offset module 70, calculates offsets 270, 280 by 
determining distances along the X- and y-axes, such as 
distances f and g, respectively, for corners of a menu 290. A 
rendering engine, Such as the rendering engine 80, will 
render the menu 290 at an appropriate place on the screen, 
taking into account the offsets calculated by the offset 
module and the coordinates within the no-render Zone. In 
this manner, GUI elements can be displayed to the user 
without being obscured from view. 
0072 Still more sophisticated behavior is possible by 
taking into account on-screen locations of GUI elements 
Such as buttons. For example, when the user positions his 
hand on the touch screen, the cursor positioning system 10 
may, through the use of components such as the location 
module 40, take into account a priori knowledge of the 
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layout and sizes of GUI elements to provide pointer behav 
ior Such as a 'snap-to” function to position the pointer over 
a GUI element in the vicinity of the rendered offset pointer. 
0073 FIG. 6 is a diagram of a portion of a touch 
sensitive display 300 in use with a GUI, of which a portion 
is pictured. The GUI includes a group of GUI controls 310 
that are individually labeled A, B, and C. Each of the 
controls A, B, and C can be, for example, an on-screen 
button that is mapped to a program function that is executed 
upon activation of the button by clicking or otherwise 
selecting the button. A finger 320 of a users hand is shown 
positioned above the group of GUI controls 310 for per 
spective and clarity of presentation. In use, the finger 320 of 
the user will normally be in contact with a surface of the 
touch-sensitive display 300. 
0074 Perspective lines 330, 340 are shown leading from 
underneath an end of the finger 320 of the user to the surface 
of the touch-sensitive display 300. A region between the 
perspective lines 330, 340 indicates a region of contact 
between the finger 320 of the user and the surface of the 
touch-sensitive screen 300. As shown, that region of contact 
covers not only all of control B, but also portions of control 
A and control C. If the user has only his finger with which 
to select controls of the GUI, selecting individual controls 
can be difficult at least partly because of relative size 
differences between the finger 320 of the user and individual 
controls of the group of GUI controls 310. It should be noted 
that in this example, the user merely touches the surface of 
the touch-sensitive display 300 to selector otherwise operate 
GUI controls such as those included in the group of GUI 
controls 310. 

0075. In operation, the user can touch the surface of the 
touch-sensitive display 300 in the region of the group of GUI 
controls 310 with his finger 320 to cause the touch-sensitive 
display to register a touch event. In one example, depending 
upon the particular type of touch screen used, the touch can 
be interpreted as occurring at a single pixel that can be 
within a region of an individual control of the group of GUI 
controls 310. In such case, the touch can be interpreted as 
selecting the individual control. Because the finger 320 
obscures view of the individual control of the group of GUI 
controls 310, the user can be uncertain whether he has 
selected or activated the individual control he intended to 
activate. 

0076. In another example, also depending upon the type 
of touch-sensitive display employed, the touch can be 
detected as occurring at a group of pixels. The area of this 
group can be larger than the area of a control the user intends 
to select or activate. If so, the user can find that the touch has 
selected or activated an intended control, more than one 
control including the intended control, more than one con 
trol not including the intended control, or no control at all. 
Again, user uncertainty as to what is being controlled can 
result. Other scenarios are possible depending upon the type 
of touch-sensitive display used and GUI employed, among 
other factors. 

0.077 FIG. 7 depicts a portion of the touch-sensitive 
display 300 in use with a cursor offset system applied. A 
pointer 350 includes a tip 360 that can be a point of 
activation in the sense that use of the pointer to select or 
activate GUI elements such as those of the group of GUI 
controls 310 can be performed by positioning the tip 360 of 
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the pointer 350 over a control to be selected or activated. The 
pointer 320 is shown offset a distance from the tip of the 
finger 320 of the user. 
0078. As shown, the tip 360 of the pointer 350 is smaller 
than any of the individual controls of the group of GUI 
controls 310. Typically, the tip 360 of the pointer 350 is a 
single pixel. Such a size differential between the individual 
controls of the group of GUI controls 310 and the tip 360 of 
the pointer 350 can enable control at a finer level of 
granularity than simply using the finger 320 of the user. 

0079. In operation, the user can touch the surface of the 
touch-sensitive display 300 with his finger 320. The pointer 
350 can be positioned in front of the finger 320 such that 
view of the pointer 350 is not obscured by the finger 320. 
The pointer 350 can be positioned relative to the finger 320 
such that the pointer 350 moves as the finger 320 moves. The 
tip 360 of the pointer 350 can be the reference point that is 
used to determine what, if any, portion of the GUI is selected 
or activated by the user. 
0080. The user can move the finger 320 to cause the 
pointer 350 to move such that the tip 360 of the pointer 350 
is within an area of a control to be selected or activated. 
Using the tip 360 of the pointer 350 provides finer control 
ability as well as an unobscured view of the region, in this 
case, the tip 360 of the pointer 350) that can be used for 
selection or activation of GIU controls. The potential for 
user confusion regarding what control the user is selecting or 
activating, if any, can thereby be reduced. 
0081 FIG. 8 is a system block diagram of a touch 
sensitive display 400 with a portion of a GUI 410 shown. 
The portion of the GUI 410 includes a group of elements A, 
B, C, D, E, F, G, H, and I in a relatively tight spatial 
arrangement. The portion of the GUI 410 interacts with a 
GUI layout manager 420. The GUI layout manager 420 can 
control and determine an arrangement of GUI elements, 
such as elements A, B, C, D, E, F, G, H, and I, as such 
elements are presented on the touch-sensitive display 400. 
The GUI layout manager 420 can also interact with an offset 
module 430 to provide information regarding arrangement 
of GUI elements that the offset module 430 can use to adjust 
an offset of a pointer 440 from a finger 450 of a user. 
0082 In the example depicted, the GUI layout manager 
420 can send information to the offset module 430 that 
indicates that elements A, B, C, D, E, F, G, H, and I of the 
GUI are closely spaced together. Such information can be a 
simple flag that indicates close spacing as opposed to a more 
spatially distributed arrangement or can be more complex, 
for one example, a value determined as a function of 
variables such as number of GUI elements displayed, size of 
each element, and total display size, among others. 
0083. As shown, the GUI layout manager 420 indicated 
to the offset module that a closely spaced arrangement of 
elements has been presented on the touch-sensitive display 
400. The offset module 430 can use this information, and 
optionally combine this information with one or more user 
selectable behavior preferences, to determine an appropriate 
offset for the pointer 440 from the finger 450. The amount 
of the offset, shown as distance X, is relatively large to 
reduce the chance that the finger 450 obscures view of the 
elements A, B, C, D, E, F, G, H, and I. Among the set of 
user-selectable preferences possible to access when deter 
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mining an offset amount are a range of offset amounts and 
specific placement options for the pointer 440 Such as 
placement in front of, to the right of, or to the left of the 
finger 450. Of course, other user-selectable preferences can 
be used. 

0084 FIG. 9 is a system block diagram of a touch 
sensitive display 500 with elements of a GUI 510,520, 530 
shown. The elements 510,520,530 of the GUI are displayed 
in a relatively distributed spatial arrangement. Positioning of 
the elements 510, 520, 530 can be controlled by a layout 
manager 540. The layout manager 540 can control and 
determine an arrangement of GUI elements, such as ele 
ments 510,520, 530, as those elements are presented on the 
touch-sensitive display 500. The layout manager 540 can 
also interact with an offset module 550 to provide informa 
tion regarding arrangement of GUI elements that the offset 
module 540 can use to adjust an offset of a pointer 560 from 
a finger 570 of a user. 
0085. In the example depicted, the layout manager 540 
can send information to the offset module 550 that indicates 
that elements 510, 520, 530 of the GUI are spaced in a 
relatively distributed fashion. Such information can be a 
simple flag that indicates distributed spacing as opposed to 
a denser spatially distributed arrangement or can be more 
complex, for one example, a value determined as a function 
of variables such as number of GUI elements displayed, size 
of each element, and total display size, among others. 
0086 As shown, the GUI layout manager has indicated to 
the offset module that a distributed arrangement of elements 
has been presented on the touch-sensitive display 500. The 
offset module 550 can use this information, and optionally 
combine this information with one or more user-selectable 
behavior preferences, to determine an appropriate offset for 
the pointer 560 from the finger 570. The amount of the 
offset, shown as distance y, is relatively small, because of a 
lower potential with Such a spatial arrangement for the finger 
570 to obscure view of the elements 510,520, 530. Among 
the set of user-selectable preferences possible to access 
when determining an offset amount are a range of offset 
amounts and specific placement options for the pointer 560 
such as placement in front of to the right of, or to the left 
of the finger 570. Of course, other user-selectable prefer 
ences can be used. 

0087 FIG. 10 is a system block diagram of a touch 
sensitive display 600 that uses biometric data. A hand 610 of 
a user includes a finger 620 and a heel 630. The hand 610 can 
contact a surface of the touch-sensitive display 600 to form 
regions of contact 640, 650. A location module 660 can 
detect that a touch has occurred and can determine further 
information about the touch, Such as amount(s) of area(s) 
touched, shape(s), position(s), and orientation(s), among 
others. It should be appreciated that although in the example 
presented two discontinuous regions are shown, depending 
upon use and other factors a greater or fewer number of 
regions can be present. 

0088. The location module 660 can send information 
about the touch to a biometric module 670. The biometric 
module 670 can use information about the touch to identify 
a specific user. Once identified, the biometric module can 
send identification information to other components, such as 
a preferences module 680, to automatically apply individual 
user preferences to customize operation for the user. 
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0089 FIGS. 11-13 illustrate exemplary methodologies in 
accordance with the subject invention. For simplicity of 
explanation, these methodologies are depicted and described 
as a series of acts. Those of ordinary skill in the art will 
understand and appreciate that the Subject invention is 
neither limited by the specific exemplary acts illustrated nor 
limited by the order of such acts. Skilled artisans will 
recognize that the described exemplary acts can occur in 
various orders and/or concurrently, and with other acts not 
presented and described herein. Furthermore, not all illus 
trated acts may be required to implement the methodologies 
in accordance with the Subject invention. In addition, those 
skilled in the art will understand and appreciate that the 
described exemplary methodologies could alternatively be 
represented as a series of interrelated States via a state 
diagram or events. 
0090 FIG. 11 depicts a general methodology 700 for 
switching between modes of pointer behavior. The method 
begins at START block 710. Process block 720 indicates that 
the system is idle and waiting for a touch event to occur. 
Decision block 730 depicts a check (such as with an inter 
rupt-driven system or a polling system) to determine 
whether a touch has been detected. If no touch is detected, 
the system returns to idle process 720. When a touch is 
detected, processing continues at decision block 740 to 
determine whether an anchoring event has occurred. If no 
anchoring event has been detected, processing occurs at 
process block 750 where the system performs absolute 
cursor positioning, for example, placing a pointer at a 
touched location on a touch screen. Alternatively, if an 
anchoring event is detected at decision block 760, process 
ing occurs at process block 770 where the system performs 
offset cursor positioning, possibly by using one of the 
previously described techniques. Skilled artisans will readily 
recognize that the positions of process blocks 750 and 760 
can be reversed such that the detection of anchoring at 
decision block 740 leads to absolute cursor positioning and 
a failure to detect anchoring leads to offset cursor position 
1ng. 

0091. The processing path from either process block 750 
or process block 760 continues at decision block 770 where 
a determination is made whether to terminate processing. If 
the determination is negative, processing continues back at 
process block 720 where the system remains idle until a 
touch is detected. If the determination is positive, processing 
concludes at END block 780. 

0092 FIG. 12 depicts a method 800 for switching 
between absolute cursor positioning and offset cursor posi 
tioning based upon whether an anchoring event has 
occurred. Processing of the method 800 begins at START 
block 810 and continues at process block 820 where the 
system remains idle until a first touch event is detected at 
decision block 830. If no touch is detected, processing 
returns to process block 820 where the system idles. If a first 
touch event is detected, processing continues at decision 
block 840 where a determination is made whether a second 
touch event has been detected. If not, processing continues 
at process block 850 where the system performs absolute 
cursor positioning. If a second touch is detected, processing 
continues at decision block 860 where a check is performed 
to see if a duration of the second detected touch event 
exceeds a minimum duration threshold to prevent further 
processing based upon accidental or incidental second 
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detected touches. If the check fails, processing returns to 
process block 850 where the system performs absolute 
cursor positioning. If the check at decision block 860 is 
successful, processing continues at process block 870 where 
an anchoring event is generated. 
0093. Further processing occurs at process block 880 
where the system performs offset cursor positioning. At 
decision block 890 a determination is made whether to 
terminate processing. If that determination is negative, pro 
cessing returns to process block 820 where the system 
remains idle. If the determination made at decision block 
890 is positive, processing terminates at END block 895. 
0094 FIG. 13 depicts another method 900 for switching 
between absolute cursor positioning and offset cursor posi 
tioning based upon whether an anchoring event has 
occurred. Processing of the method 900 begins at START 
block 910 and continues at process block 920 where the 
system remains idle until a first touch event is detected at 
decision block 930. If no touch is detected processing 
returns to process block 920 where the system idles. If a first 
touch event is detected, processing continues at process 
block 940 where the system performs absolute cursor posi 
tioning. Processing then continues at decision block 950 
where a determination is made whether a second touch event 
has been detected. If not, processing continues at process 
block 940 where the system continues to operate using 
absolute cursor positioning. 
0095. If a second touch is detected, processing continues 
at process block 960 where a coordinate map representing 
areas of a touch screen that have been touched by a user is 
created. Processing then continues at process block 970 
where an orientation of a finger of the hand of the user is 
derived, usually by employing one of the previously 
described methods. At process block 980, an anchoring 
event is created. At process block 985, the system engages 
in offset cursor positioning. Processing then continues at 
decision block 990 where a check is performed to see if 
processing should be terminated. If that check is negative, 
processing returns to process block 920 where the system 
remains idle. If the determination made at decision block 
990 is positive, processing terminates at END block 995. 
0096. In order to provide additional context for imple 
menting various aspects of the subject invention, FIGS. 
14-15 and the following discussion is intended to provide a 
brief, general description of a suitable computing environ 
ment within which various aspects of the subject invention 
may be implemented. While the invention has been 
described above in the general context of computer-execut 
able instructions of a computer program that runs on a local 
computer and/or remote computer, those skilled in the art 
will recognize that the invention also may be implemented 
in combination with other program modules. Generally, 
program modules include routines, programs, components, 
data structures, etc., that perform particular tasks and/or 
implement particular abstract data types. 

0097. Moreover, those skilled in the art will appreciate 
that the inventive methods may be practiced with other 
computer system configurations, including single-processor 
or multi-processor computer systems, minicomputers, main 
frame computers, as well as personal computers, hand-held 
computing devices, microprocessor-based and/or program 
mable consumer electronics, and the like, each of which may 



US 2006/0244735 A1 

operatively communicate with one or more associated 
devices. The illustrated aspects of the invention may also be 
practiced in distributed computing environments where cer 
tain tasks are performed by remote processing devices that 
are linked through a communications network. However, 
Some, if not all, aspects of the invention may be practiced on 
stand-alone computers. In a distributed computing environ 
ment, program modules may be located in local and/or 
remote memory storage devices. 
0.098 FIG. 14 is a schematic block diagram of a sample 
computing environment 1000 with which the subject inven 
tion can interact. The system 1000 includes one or more 
client(s) 1010. The client(s) 1010 can be hardware and/or 
Software (e.g., threads, processes, computing devices). The 
system 1000 also includes one or more server(s) 1020. The 
server(s) 1020 can be hardware and/or software (e.g., 
threads, processes, computing devices). The servers 1020 
can house threads or processes to perform transformations 
by employing the Subject invention, for example. 
0099. One possible means of communication between a 
client 1010 and a server 1020 can be in the form of a data 
packet adapted to be transmitted between two or more 
computer processes. The system 1000 includes a commu 
nication framework 1040 that can be employed to facilitate 
communications between the client(s) 1010 and the server(s) 
1020. The client(s) 1010 are operably associated with one or 
more client data store(s) 1050 that can be employed to store 
information local to the client(s) 1010. Similarly, the serv 
er(s) 1020 are operably associated with one or more server 
data store(s) 1030 that can be employed to store information 
local to the servers 1040. 

0100. With reference to FIG. 15, an exemplary environ 
ment 1100 for implementing various aspects of the invention 
includes a computer 1112. The computer 1112 includes a 
processing unit 1114, a system memory 1116, and a system 
bus 1118. The system bus 1118 couples system components 
including, but not limited to, the system memory 1116 to the 
processing unit 1114. The processing unit 1114 can be any of 
various available processors. Dual microprocessors and 
other multiprocessor architectures also can be employed as 
the processing unit 1114. 
0101 The system bus 1118 can be any of several types of 
bus structure(s) including the memory bus or memory 
controller, a peripheral bus or external bus, and/or a local bus 
using any variety of available bus architectures including, 
but not limited to, Industrial Standard Architecture (ISA), 
Micro-Channel Architecture (MSA), Extended ISA (EISA), 
Intelligent Drive Electronics (IDE), VESA Local Bus 
(VLB), Peripheral Component Interconnect (PCI), Card 
Bus, Universal Serial Bus (USB), Advanced Graphics Port 
(AGP), Personal Computer Memory Card International 
Association bus (PCMCIA), Firewire (IEEE 1394), and 
Small Computer Systems Interface (SCSI). 
0102) The system memory 1116 includes volatile 
memory 1120 and nonvolatile memory 1122. The basic 
input/output system (BIOS), containing the basic routines to 
transfer information between elements within the computer 
1112. Such as during start-up, is stored in nonvolatile 
memory 1122. By way of illustration, and not limitation, 
nonvolatile memory 1122 can include read only memory 
(ROM), programmable ROM (PROM), electrically pro 
grammable ROM (EPROM), electrically erasable ROM 
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(EEPROM), or flash memory. Volatile memory 1120 
includes random access memory (RAM), which acts as 
external cache memory. By way of illustration and not 
limitation, RAM is available in many forms such as Syn 
chronous RAM (SRAM), dynamic RAM (DRAM), syn 
chronous DRAM (SDRAM), double data rate SDRAM 
(DDR SDRAM), enhanced SDRAM (ESDRAM), Syn 
chlink DRAM (SLDRAM), and direct Rambus RAM 
(DRRAM). 
0.103 Computer 1112 also includes removable/non-re 
movable, Volatile/non-volatile computer storage media. For 
example, FIG. 10 illustrates a disk storage 1124. The disk 
storage 1124 includes, but is not limited to, devices like a 
magnetic disk drive, floppy disk drive, tape drive, JaZ drive, 
Zip drive, LS- 100 drive, flash memory card, or memory 
Stick. In addition, disk storage 1124 can include storage 
media separately or in combination with other storage media 
including, but not limited to, an optical disk drive Such as a 
compact disk ROM device (CD-ROM), CD recordable drive 
(CD-R Drive), CD rewritable drive (CD-RW Drive) or a 
digital versatile disk ROM drive (DVD-ROM). To facilitate 
connection of the disk storage devices 1124 to the system 
bus 1118, a removable or non-removable interface is typi 
cally used such as interface 1126. 
0104. It is to be appreciated that FIG. 10 describes 
Software that acts as an intermediary between users and the 
basic computer resources described in the Suitable operating 
environment 1100. Such software includes an operating 
system 1128. The operating system 1128, which can be 
stored on the disk storage 1124, acts to control and allocate 
resources of the computer system 1112. System applications 
1130 take advantage of the management of resources by 
operating system 1128 through program modules 1132 and 
program data 1134 stored either in system memory 1116 or 
on disk storage 1124. It is to be appreciated that the subject 
invention can be implemented with various operating sys 
tems or combinations of operating systems. 
0105. A user enters commands or information into the 
computer 1112 through input device(s) 1136. The input 
devices 1136 include, but are not limited to, a pointing 
device Such as a mouse, trackball, Stylus, touch pad, key 
board, microphone, joystick, game pad, satellite dish, Scan 
ner, TV tuner card, digital camera, digital video camera, web 
camera, and the like. These and other input devices connect 
to the processing unit 1114 through the system bus 1118 via 
interface port(s) 1138. Interface port(s) 1138 include, for 
example, a serial port, a parallel port, a game port, and a 
universal serial bus (USB). Output device(s) 1140 use some 
of the same type of ports as input device(s) 1136. Thus, for 
example, a USB port may be used to provide input to 
computer 1112, and to output information from computer 
1112 to an output device 1140. Output adapter 1142 is 
provided to illustrate that there are some output devices 1140 
like monitors, speakers, and printers, among other output 
devices 1140, which require special adapters. The output 
adapters 1142 include, by way of illustration and not limi 
tation, video and Sound cards that provide a means of 
connection between the output device 1140 and the system 
bus 1118. It should be noted that other devices and/or 
systems of devices provide both input and output capabili 
ties such as remote computer(s) 1144. 
0106 Computer 1112 can operate in a networked envi 
ronment using logical connections to one or more remote 
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computers, such as remote computer(s) 1144. The remote 
computer(s) 1144 can be a personal computer, a server, a 
router, a network PC, a workstation, a microprocessor based 
appliance, a peer device or other common network node and 
the like, and typically includes many or all of the elements 
described relative to computer 1112. For purposes of brevity, 
only a memory storage device 1146 is illustrated with 
remote computer(s) 1144. Remote computer(s) 1144 is logi 
cally associated with computer 1112 through a network 
interface 1148 and then physically connected via commu 
nication connection 1150. Network interface 1148 encom 
passes wire and/or wireless communication networks Such 
as local-area networks (LAN) and wide-area networks 
(WAN). LAN technologies include Fiber Distributed Data 
Interface (FDDI), Copper Distributed Data Interface 
(CDDI), Ethernet, Token Ring and the like. WAN technolo 
gies include, but are not limited to, point-to-point links, 
circuit switching networks like Integrated Services Digital 
Networks (ISDN) and variations thereon, packet switching 
networks, and Digital Subscriber Lines (DSL). 

0107 Communication connection(s) 1150 refers to the 
hardware/software employed to connect the network inter 
face 1148 to the bus 1118. While communication connection 
1150 is shown for illustrative clarity inside computer 1112, 
it can also be external to computer 1112. The hardware/ 
Software necessary for connection to the network interface 
1148 includes, for exemplary purposes only, internal and 
external technologies Such as, modems including regular 
telephone grade modems, cable modems and DSL modems, 
ISDN adapters, and Ethernet cards. 

0108) What has been described above includes examples 
of the subject invention. It is, of course, not possible to 
describe every conceivable combination of components or 
methodologies for purposes of describing the Subject inven 
tion, but one of ordinary skill in the art may recognize that 
many further combinations and permutations of the Subject 
invention are possible. Accordingly, the Subject invention is 
intended to embrace all such alterations, modifications, and 
variations that fall within the spirit and scope of the 
appended claims. 

0109. In particular and in regard to the various functions 
performed by the above described components, devices, 
circuits, systems and the like, the terms (including a refer 
ence to a “means') used to describe such components are 
intended to correspond, unless otherwise indicated, to any 
component which performs the specified function of the 
described component (e.g., a functional equivalent), even 
though not structurally equivalent to the disclosed structure, 
which performs the function in the herein illustrated exem 
plary aspects of the invention. In this regard, it will also be 
recognized that the invention includes a system as well as a 
computer-readable medium having computer-executable 
instructions for performing the acts and/or events of the 
various methods of the invention. 

0110. In addition, while a particular feature of the inven 
tion may have been disclosed with respect to only one of 
several implementations, such feature may be combined 
with one or more other features of the other implementations 
as may be desired and advantageous for any given or 
particular application. Furthermore, to the extent that the 
terms “includes, and “including and variants thereof are 

Nov. 2, 2006 

used in either the detailed description or the claims, these 
terms are intended to be inclusive in a manner similar to the 
term “comprising.” 

What is claimed is: 
1. A system for positioning an element on a visual display, 

comprising: 

a touch detection module that detects a touch upon a 
touch-sensitive Surface of a visual display; 

a position module that derives a position of the touch; and 
an offset module that uses the position of the touch to 

derive an offset for an element of a user interface. 
2. The system of claim 1, further comprising an anchor 

detection module that uses the detected touch to detect an 
anchoring event that indicates that a user has touched the 
touch-sensitive surface in a manner consistent with a desire 
to exercise fine levels of control. 

3. The system of claim 2, wherein the anchor detection 
module detects an anchoring event based at least in part 
upon an approach selected from the group consisting of: 

a determination that two or more touched areas are 
discontinuous; 

a determination that a first touched area has changed its 
position relative to a second touched area; and 

a determination that a change in position of a first touched 
area relative to a second touched area is consistent with 
movement of a portion of a human hand upon a planar 
Surface. 

4. The system of claim 2, wherein the anchor detection 
module detects an anchoring event based at least in part 
upon at least one approach selected from the group consist 
ing of 

a reference to a coordinate map: 
a reference to information relating to human anatomical 

structures; and 
a reference to information relating to anatomical struc 

tures of a human hand. 
5. The system of claim 2, wherein the anchor detection 

module detects an anchoring event based at least in part 
upon at least one approach selected from the group consist 
ing of 

a reference to a continuous function that represents a 
degree to which anchoring has occurred; 

a reference to a Substantially continuous function that 
represents a degree to which anchoring has occurred; 

a reference to a discontinuous function that represents a 
degree to which anchoring has occurred; and 

a reference to a discrete function that represents a degree 
to which anchoring has occurred. 

6. The system of claim 2, further comprising an orienta 
tion module that uses the position to calculate an orientation. 

7. The system of claim 6, wherein the orientation module 
calculates an orientation based at least in part upon an 
approach selected from the group consisting of: 

a shape of a touched area; 
a reference to information relating to human anatomical 

structures; and 
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a reference to information relating to anatomical struc 
tures of a human hand. 

8. The system of claim 1, wherein the element of a user 
interface is selected from the group consisting of a cursor, a 
pointer, a menu, and a button. 

9. A method for positioning an element of a graphical user 
interface on a visual display, comprising: 

detecting a touch on at least a portion of a touch-sensitive 
visual display; 

calculating a position of the detected touch; and 
calculating an offset for an element to be positioned on a 

visual display from the calculated position. 
10. The method of claim 9, further comprising determin 

ing whether a fine level of control for the element is 
indicated. 

11. The method of claim 10, wherein calculating an offset 
is based at least in part on a result of determining whether 
a fine level of control for the element is indicated. 

12. The method of claim 10, wherein determining whether 
a fine level of control for the element is indicated comprises: 

detecting a second touch on at least a portion of a 
touch-sensitive visual display; 

calculating a first area affected by the first touch; 
calculating a second area affected by the second touch; 

and 

determining that the first and second areas are substan 
tially separate. 

13. The method of claim 10, wherein determining whether 
a fine level of control for the element is indicated comprises 
at least one of: 

determining a degree to which a user has anchored a hand 
by using a reference function; 

determining a correlation between a shape of an area 
affected by the touch and a shape of a structure of a 
human hand; and 

calculating whether an amount of time elapsed between 
the detection of the first touch and a detection of a 
second touch is within a predetermined range. 

14. The method of claim 10, further comprising calculat 
ing an orientation of a touched area. 

15. The method of claim 14, wherein calculating an 
orientation comprises at least one of: 
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calculating an axis through the shape of the area; and 
comparing a map of an area affected by the touch with 

properties of anatomical structures of a human hand. 
16. Computer-interpretable instructions to cause a com 

puter to perform the method of claim 9, embodied in a form 
selected from: 

a computer-readable medium; and 
a data signal. 
17. A system to position an element on a visual display, 

comprising: 
means for detecting a touch on at least a portion of a 

touch-sensitive visual display; 
means for calculating a position of the touch; and 
means for calculating an offset for an element to be 

positioned on a visual display from the calculated 
position. 

18. The system of claim 17, further comprising means for 
determining whether a fine level of control for the element 
is indicated. 

19. The system of claim 18, further comprising means for 
calculating an orientation of a touched area. 

20. The system of claim 18, wherein the means for 
determining comprises at least one of 

means for detecting a second touch by a user on at least 
a portion of a touch-sensitive visual display, calculating 
a first area affected by the touch, calculating a second 
area affected by a second touch, and determining that 
the first area and the second area are substantially 
separate; 

means for creating a coordinate map representing a 
touched region; 

means for determining a degree to which a user has 
anchored a hand by using a reference function; 

means for determining a correlation between a shape of a 
touched area and a shape of a structure of a human 
hand; and 

means for calculating whether an amount of time elapsed 
between the detection of the touch and a detection of a 
second touch is within a predetermined range. 


